Abstract: This paper considers hydrogen, non-ideal plasma. The structural properties of such plasma were investigated. To study properties of plasma, effective potentials describing the interaction between particles were used. These potentials take into account various effects: screening and quantum-mechanical (diffraction and symmetry). The Pauli exclusion principle prohibits the simultaneous presence of two identical particles with a half-integer spin (in this case, electrons) in the same state. Pair correlation functions were calculated in hyper-netted chain approximation for the integral equation of the OrnsteinZernike on the basis of the interaction potentials. The symmetry effect is more pronounced at short distances and for higher values of density. The antiparallel direction of the electron spins increases the probability of finding electrons at distance R from each other, the parallel direction decreases this probability due to the prohibition of the presence of two electrons with the same spins in the same state. UDC Classification: 533.9; DOI: http://dx.doi.org/10.12955/cbup.v6.1300 Keywords: plasma, potential, structural.
Introduction
In this work, non-ideal hydrogen plasma was considered. Non-ideal plasma is plasma in which interparticle interactions have a major effect, that is, the average energy of interaction becomes comparable to the kinetic energy. The properties of such plasma can be calculated using a model of interaction between the particles in the plasma. The model of interparticle interactions that was used takes into account the collective effects at large distances and the quantum-mechanical effects at small distances. Method Pseudopotential interactions used in this paper take into account the screening effects at large distances and the quantum-mechanical effects of diffraction -at small distances. These potentials were obtained in the work by Ramazanov and Dzhumagulova (2002) , Ramazanov, Dzhumagulova, &Gabdullin (2010) : a is the Bohr radius. To take into account the quantum-mechanical effect of symmetry the following formula was used for different electron spin directions (S=0 -antiparallel spins, S=1 -parallel spins):
and for average direction of electron spins:
The hyper-netted chain approximation (HNC) of the integral equation of Ornstein-Zernike from work by Goodstein (2002) was used to calculate pair correlation functions: Black line is the results for the potential (1) with the addition of (2) for the antiparallel direction of the electron spins, red line -for the potential (1) with the addition of (3) for the average direction of the electron spins, green line -for the potential (1) with the addition of (2) for the parallel direction of the electron spins Source: Authors Dashed line is the results for the potential (1) with the addition of (2) for the antiparallel direction of the electron spins, solid line -for the potential (1) with the addition of (3) for the average direction of the electron spins, dash-dotted line -for the potential (1) with the addition of (2) Dashed line is the results for the potential (1) with the addition of (2) for the antiparallel direction of the electron spins, solid line -for the potential (1) with the addition of (3) for the average direction of the electron spins, dash-dotted line -for the potential (1) with the addition of (2) for the parallel direction of the electron spins Black line is the results for r s =1, red line -r s =2, blue line -r s =5 Source: Author
Conclusion
The effect of symmetry takes into account the Pauli exclusion principle. The effect of the symmetry effect, as a quantum-mechanical effect, is more pronounced at short distances and for denser plasma. The antiparallel direction of the electron spins increases the probability of finding electrons at distance R from each other, the parallel direction decreases this probability due to the prohibition of the presence of two electrons with the same spins in the same state.
